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PROGRESS OF THE WORK ON THE HUDSON | which it to the men. The entire tunnel 
RIVER TUNNEL. has 


been kept a little over half full of excavated 
silt, which will be removed after the approach 
shall have been completed. 


About 10 ft. from the interior end of the second 





last we visited the New York termi- 


On Tuesday 
tunnel to note the which had 
nus of the tithe caisson decerited in ENGINEER 


been made with | bulkhead a break is perceived in the roof, and the 
ina News of Dec. 24, 1881. 10 ft. beyond this slope rapidly downward until 
U the boarded enclosure at the foot |the far end is about 13 in. from the grade 


of street the first objects the eye rested 
upon were two large piles of brick, and the con- 
clusion was quickly formed that the work. on this 
side was progressing most favorably and rapidly. 
A closer revealed the fact that these 
piles were used as weights to keep the caisson 
down. Between them wasa shaft leading down 
to the supply lock on top of the caisson, the mate- 
rial being raised and lowered by a small steam- 
engine near the river side of the shaft. 
Descending two short flight of steps, the *‘ 
se ” air-lock was reached at the top of an iron 
shaft extending to the interior, means of Jocomo- 
tion being provided in the shape of ladders fas- 
tened to the sides. This lock is similar to the one 
used for some time on the other side, and with 
which our readers are familiar. 

The inverts for the two tunnels are finished, and 
the sides and divi wall completed for about 


line. The 10-ft, section adjoining this is com- 
menced on e and so continued. The accompa- 
nying sketch will aid in understanding the work. 
e top of the tunnel had been finished to A 
on grade, but when the iron plates were put in 
place for the next section a settlement took place 
which resulted in a deflection at B of about 18 in., 
and left an uneven opening at A sufficiently large 
in some places to thrust in the hand. The next 
section, commencing at B, was started on e and 
80 finished. The opening at B, between the ends of 
the masonry, is large enough fora man to crawl 
into. In order to keep the silt back short boards and 
plates have been inserted from Bto C. The sec- 
tion beginning at B has been finished, and work is 
now in 
formed that the grade of the lower portion of the 
tunnel had been kept true. To strengthen the 
tunnel the arch is now being made 21¢ ft. thick, 
2 ft. above the interior of the bottom. In the) the increase being made as shown in the drawing. 
center of the dividing wall, and at equal distances; After completing the section now being built, 
apart, are three iron 0 1 ft. in ee ter, and | that portion between .4 and B will be removed and 
extending vertically from the interior of the| rebuilt on the proper grade. This settling seems 
caisson 6 ft. below the bottom of the invert. | to have resulted from the failure of the surround- 
These pipes are about one-half full of broken | ing silt to hold the air, and the two following sec- 
stone, terminate in oblong perforated boxes | tions were begun in order that it might have time 
reaching to the masonry, and also filled with stone. | to attain the requisite consistency. The work at 
The cement is mixed one to one and one to two, | the heading is carried on in the manner so fre- 
according to quality, while pure cement alone is| quently described. 
used around the pipes. This cassion is sunkin| All the work completed since the accident of 
a bed of sand, which extends toward the other | 1880, from about ft. from the shaft to the 
shore for 200 or 250 ft. second air-lock, presents the appearance of ex- 
The problem which now perplexes those in} cellent workmanship. The grade has been kept, 





LONGITUDINALSSECTION}JTHROUGH SECOND AIR®LOCK. 


charge is how to cut through the side and start; with the exception of that section above described, 
the tunnel proper. first experiment to be | and the interior surface is straight and regular. 
s 


tried will be to connect the vertical pipes with| The tunnel is lighted by electricity furni hed by 


powerful ing machinery and ascertain if the|two d. © machines located in the engine- 
water can be drawn from the side through which | room, the lights being so distributed as to illumine 
it is to cut. The opening in the caisson | the work from the shaft to the heading. 

on the r side of the river, opposite the south; In an undertaking of this description much 





tunnel, was only made after sufficient silt had | depends upon the class of workmen employed, and 
been rammed through a small hole to render the | the class in turn depends upon the wages paid. 
outside silt of the required consistency to hold the The masons 

air, But this caisson being sunk in sand, the 
whole of affairs is ch . Moreover, it 
has been found that the sand will follow the water 
into the caisson upon the diminution of the air, Almost 
, which on Tuesday was 26 pounds per |‘ bends,” 

et 


and helpers from $1.50 to $2.25. At present each 





outside. 

every man has. had an attack of the 

altho no very serious cases have as 

ly Cee 8 athe aca tte found neces- 

On the following da: visited the k at the | sary for good ofthemen. Ev new man is 

New Jersey end, and ed several. ohamaee that eeienined for heart or Jung trouble by the surgeon 

- been made since the visit ee of of ao ae Tt = Sree ses the Sew 

American Society of Civil Work | when ente to use elevator in preference 

fer tha | the staira leading to the bottom of ths shaft. Hot 

of i for Coffee is sent into the tunnel just before the time 

anh, the ane of. splstbonn, Hagsons: prohinlteds an 

’ use 0. us . pro. ’ 
te spirito’ 


RECENT INVENTIONS. 


means for t rting and deliverin 
material from the bed of shallow waaeee 
the river-flats is as follows: A scow or 
ig with railway verte, and having 
thereon, is tow a dredging 
—— in position for operation 


square inch. 


into 

work < ee 800 ft. from this bulkhead is 
ond, which is furnished 

Entering _ we were subjected 
increase of pressure, 
from the 


dice 


rea 
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: 

ig 
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‘ogress on the next one. We were in-| 


t from $3.50 to $4, and the laborers | 
shift works eight hours, with a one-half hour rest | 


filled by the dredger The lighter io = 
are . ig » t 
towed to a Tanding- pier with which it is con- | 


T7 





more tracks of different grades of inclination ex- 
tending back to a common track; and the floating 
bridge, with its track, is shifted lateraJly to con- 
nect with the several tracks, according to the 
state of the tide. 

A new draw-bridge guard consists of vertically 
sliding barriers, arranged at either end of the 
draw-span to close the thoroughfare leading to it 
| when the draw is open, and which, in their normal 
positions, are raised above the tops of passing 
| vehicles, Counterweights, running over pulleys, 
are employed which are heavier than the barriers. 
Auxiliary weights are so arranged as to slide the 
barriers in a position to block the highway when 
the draw is open, and which, at any time, can be 
tripped by the swinging bridge, or independently 
thereof, regardless of the position of the span, to 
allow the barrier to rise. these auxiliary weights, 

| when brought into service, give the barriers the 
| balance of power, and thus overcome the counter- 
| weight, causing the barriers to descend. The u 
| ward and downward movements are initiated by 
| the swinging bridge. 
The following invention is designed to protect 
| bridge-piers, docks, etc., from the lodgement of 
| floating drift matter, by a vertically-moving wheel 
or cylinder, having a barbed outer surface. This 
wheel is located (up stream)in front of the pier, 
or object to be shielded. The force of the current 
causes the floating object to rotate the wheel, 
| thereby deflecting it and causing it to pass on. 
Means for rotating the whee! by hand are pro- 
vided when desired. 

A late foreign invention patented in England by 

a Frenchman, has for its object to produce an in- 
| strument for use by surveyors, architects, builders, 
| etc., either woah org level or as a pencil. For 
| this purpose a tube, preferably circular or elliptic 
in cross section, is used, into which a pencil and 
| pencil-case with movable lead isSintroduced. This 
| tube has on the upper side one or two openings 
|closed with glass, and it is filled with suitable 
| liquid having a bubble of air for observation 
| through the openings. The — passes into 
}or through the liquid, or the tube may huve a 
|lateral recess for the pencil-case. The liquid 
| receptacle may be made of glass or crystal, and 
| surrounded with a metallic sleeve which forms the 
| pencil-case. Provision is made providing the tube 
| with a scale to denote inches, centimeters, etc. 
| A novel excavator has a series of rotating picks 
| which loosen the earth to be excavated. These 
| picks are arranged upon endless traveling chains, 
| which pass over suitabie forward and rear pulleys 
supported upon a wheeled frame. A series of 
rotating shovel-buckets are also secured to the 
}endless chains, which take up the loosened earth 
and elevate it tothe desired point. Swinging 
bottoms to the buckets accommodate the action of 
a cleaning scraper. 

Another late invention in excavators consists of 

a wheel having a series of radially and circum- 
ferentially arranged buckets of the following con- 
struction: The vertical cutting edges of the sides 
of the bucket convey from the top toward the cut- 
ting edge of the bottom, presenting with said bot- 
tom edge an outline similar to a truncated wedge ; 
{and the edges, as they extend rearward toward 
the upwardly curved bottom, converge rearward. 
The effect of this construction is that in excavat- 
|ing the cutting edges cut a ditch of ter depth 
and width than the body of the bucket, this giv- 
| ing the bucket free and easy clearance in the ditch, 
| while the enlargement of the bucket toward the 
gives the earth free clearance therefrom as the 
| bucket is revolved. The bottom of the bucket is 
| extended above the sides, in the form of a mold- 
board of a plow, to throw the earth out laterally. 
| Wasstneton, D. C. F. B. Brock. 
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RELATIVE NON-CONDUCTIVITY. 


| Mr. Charles E. Emery, of this city, recently 





made some experiments upon relative non-con- 
ductivity, with reference to the needs of the New 
York Steam Company. His ap tus consisted 
of a boiler 12 ft. long and 4 ft. in diameter, with 
three 10-in. flues passing through it. Inside 
these flues were smaller tubes, through which the 
steam . The non-conductors surrounded the 
finner tubes, and water was kept circulatin 
jaround the flues in the outer shell. A layer o 
| hair felt 2 in. thick gave the best result, and, usi 
equal thicknesses of the other materials, the fol- 
| lowing results were obtained: 


| 





Non-conductivity , 
Per cent. 
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The low result from air space no doubt is due to 
the unimpeded circulation of the currents. 
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CORRESPONDENCE. and the deflection angle from A to mth station 


SPIRAL CURVES. 
T. 1. O, R. R., JALTIPAN, MEXICO, 


will be the sum of the first m equations of set (IV.) 
_ These angles we ehall call the total d 


| gles for each station. aoe 
|” Hence we have total deflection angle for mth 
Jan. 18, 1882. | . 
ey station 
EpitoR ENGINEERING NEWS: 

The following communication about “ spiral 
curves” for the er of circular curves at the | 
points of tangent, and laid out with the transit by | 
the ordinary method, might be interesting. 

In the accompanying figure let AO and OA’ be | 
two located tangents with angle of intersection I. | 
Suppose BLL’B' a circular curve with radius R lo-' —— 
cated to fit these tangents, so as to have the tan- | n® n 
gent points at Band B’ | The total deflection angle of the spiral is ob- 

For the easing of this circular curve at the tan-| tained by making m = n es equation (V.), which 
gent points, it is required so begin ekg point Aon the | gives us if we this angle g 
tangent, at a certain distance back of tangent point al jn? —1 
B,and lay out a curve which shall commence at A| (VI) yw = -— 1+ | ) 
with a radius of curvature equal to infinity, and | n Nn: 

We have now te determine at what distance 


as be ere towards B o | + re | 

gradually to diminish until it eq that of the | hack of tangent point B of circular curve BLL’B’ 

circular curve BLL'B’, the point A should be situated,so that the deflec- 
tion angle, for a portion of the circular curve 


The deflection angle per unit length of chord to 
BLI’B’ equal in length to that part of the spiral 


such a curve willbe zero at A, and gradually in- 
crease to the end of the curve, where it will be| 5.1 which lies inside the tangent point B, shall 
ual the total deflection angle of spiral. 


equal to that of the circular curve BLL'B’. : eq 
Let the length of the easement curve or spiral Call the length of that portion of the spiral from 
m ton, VU. 


be J, and let it be divided into any number of 

convenient stations », then the length of each) 4, ¢ iz deflection angle per unit of circular 
curve BLL’B’, the deflection angle of a portion of 

same curve equal in length to I’ is al’; this angle 


Ma 


z 
~+ igi —1) m (m+ )— 
na? 


na 
Substituting the value of 2 given in equation 
I.) we have 
(V.) Total deflection angle for station mth 


mal ‘it --1 
1k 


station will be —. 


nu 
If a is the deflection angle per unit chord of | ha: i 3 
circular curve BLL’ B' and x be the deflection an- | spiral given in equation td ss 
i \ 
(a +i--—-] 
n 
ni—l1, 
1+} 
n / 


gle of a chord — of same curve, we have 
n 


_— 


(VIL)... Y= — ( 
n 
The distance back of tangent point B, where A 
should be situated is —I’. ‘ 
As in equation (VIL), 2? and x being constant, 


Hence we have a 
al * 
dL) z= = I 

Letd bea certain differential. The deflection 
angle between A and first station of spiral is as- 
sumed to be the nth part of «, then the deflec- 
tion angle between first and second: stations of 
spiral is to be greater than that between A: and 
first station by the differential d, and the deflec- 
tion angle between second and third stations ‘is to 
be greater than that between first and second sta- 
tions by 2d, and that between third and fourth 
ore than that between second and third by | 

. ete, 

Following this process, the deflection angle be- 
tween the last two stations of the spiral should be 
equal to w, so that the spiral and circular curves 
shall have the same radius of curvature at the last 
station of spiral where it is to join into the circu- 
lar curve. 

Hence we have 


(TL) Deflection angle between 4 and first station = —. 
Deflection angle between first and second cations = 
aoe 
Defiection angle between secoud and third stations = 
S +d|+2d= = + 3d. 
Deflection angle between third and fourth stations = 
= + 3d|+3d = = + 6d. 
Deftection angle between fourth and fifth stations = 
\—+6d + 4d = — +100. 
Deflection angie between (n—1)th and nth stations = 
2 n(n —i1)d 
. oe 


By what we have said before, the last equation 
is to be equal to a, hence we have 


n(n —1) 


V is also constant, we see that for a given length 
of spiral divided into a given number of stations, 
the point A is always at a constant distance back 
of the tangent point B, no matter what the radius 


point B, is constant. 


le of the spiral is equal to the deflection an 
ef BL = I of circular curve BLL’B’, and as 
spiral is considerably lon, 
will be a little inside 
BLL’B’. 


a 
ont = 2. 
n 


2Qz 
(aL) ..@ = —-, 
n? 
By substituting this value of d in set of-formule 
(II.) we have 


in, which is concentric with ¢eircular curve 
BLL'B' 


This displacement of original circula 
BLL’B’ is so small that the radius 
curve nn’, in practice, is assured to be equal 
that of original circular curve BLL’B’, and 
in accordingly. 

This Rapeconans is equal to NS — LS, but 
NS = length of spiral times the sine of half the 
total angle of deflection of ~_ approximately 
and LS equals BL or Mnor¥ times the sine of 
half the angle of deflection of portion BL of cir- 
cular curve BLL'B’ approximately. These 
an being both equal to g,, we have 
| +Di ment or Rk — RFR = 1—T sin. g, 
| Substituting for /’ its value given in equation 
| (VIL.) we bave os 


=z (n®§ —1 
(VIL) R— Re — (1+ 4g sim. os 
n n 


(IV.) Deflection angle between 4 and first station = be 


Deflection augle between first and second stations 
z 22 
— + -—. 

fecti oa bet second and third stativgs 

De ion je between a) 
a OF . i r 
we ree, 
n n* 

Deflection canto between third aod fourth stations = 
x x 
— +, 
a n® 

Deflection coate between fourth and fifth sections = 
2 : 
o- > cum, 


a » 
Deflection angle between 
4 n(n—1) 2x 


ie ie scanned 
n 2 n* 

Tue deflection angle from 4 to 1st station 
cal will be the first equation of set(IV.); 
tion ne fromA to second station 
of the first two equations of set (IV.), 
to third station the sum of the first three 


(a — 1th aad wth stations = | 


to be ned from 
a 


—— vided into an 

which is thought best 

the length of spiral is adopted, it is 
circular eae 


unchangeable for all the curves used, ir- 
| respective of the radii of such circular curves. 


has to be equal to the total deflection angle of 


of the circular curve BLL’B’ may be; also the 
portion of the spiral mn, which lies inside tangent 


It will be noticed that, as the total deflection 
, the end of the spiral 
original circular curve 


Therefore, between the ends # and n’ of spirals 
An and 4'n’', a circular curve nn’ has to be run 


r curve 
of circular 
to 


R’, bein the radius of circular curve nn’, and g | 
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Let us here a _— 100 ft. long divided 
aif teneee tha = 100 and x = 10. 


Formula (L.) becomes 
~ dX.) # = loa, 
' Set of formule (III.) become . 


.) Deflection between A and 1st station = 
ee nen Same DOO fread bh teetbene = 


ae 


” ua 
oo oo 
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wu 
oO ee 
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“ 
“ “ 
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He 


* 
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We then have— 
Total deflection angle from 
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From the above we see that for a length of spiral 
100 ft. and divided iuto 10 stations the total defiec- 
tion an; of the 10 stations of spiral are given 
by multiplying the constants 1, 2.2, 3.8, 6, 9, 13, 
18.2, 24.8, 83, and 43, by the deflection angle per 
foot of the original ci curve. ; 

The constant distance back of the point of 
tangent of original circular curve at which the 

iral isto commence is obtained from formula 
(VIL.) which becomes : 


100—1 
1+ ( a. 


i (XIL.) .*. 2 = 48 ft. 
: And the required distance 
! 1—l' = 100—43. 
(XII) = 57 ft. 
Let us now takean example with our adopted 


SSSESSSSSS 
8 


fin Dn fan Baa in a bin bn Ban bn 


a 


Suppose two tangents to have an angle of inter- 
section of 40° that a 4° curve with 100 ft. 

ils is to be located between them. _ 

If the P. C. of this 4° curve, without spirals, was 
to have ‘at station 20+-57, the P. T. of same 
curvé without spirals would be at station 30+ 57. 

To run in this 4° curve with the spirals, we have 
to commence the first spiral at a t on the tan- 

7 original P. C., or at station 
spiral will of course be 


deflection angle of 
48’, and as there are 


3,1 


tween the two spirals is - 


As the end of the first spiral or beginning of 
circular curve is to be at station 21, the end ¢f the 
circular curve or inning of second spiral will 
be at station 30 + 14, and end of second spiral will 
of course be at station 31 + 14. 

Set up the transit at station 20, and for each 10 
ft. seattoat of first spiral deflect from the tangent 
half the angles given, by substituting in set of 
equations (XI.) 2.4 minutes for a; these angles 
are 1 minute, 24¢ minutes, 414 minutes, 7 minutes. 
11 minutes, 151g minutes, 22 minutes, 291; 
minutes, 3914 minutes and 511; minutes. z 

| out the end of the first spiral, which 
21, by deflecting from the tangent 

5144 minutes as above, set up the transit at station 
21, take aback sight on station 20 with 51'; 
minutes on the other vernier, turn vernier to zero, 
when the line of collimation will be a tangent both 
to spiral and circular curve to be laid out. Lay 
out circular curve from this tangent in the usual 
way, using 2.4 minutes deflection per foot until 
station 80 + Loa a Sea ae oct S 
at this point out the second spiral, ect- 
same agian used in laying out the first 


= 914 ft. 


i spiral 

ving taken a back sight on the beginning of 

same spiral, it will be seen that the tangent is 

struck toa nicety. The difference between the 

circular curve, as run in between 

or the ment of original 

‘eurve, is given by formula (VILII.), which 
[oe 

wie 100—1 


case 
| 100 |} ala 
bs — 114% { —] Sate: BY’. 
stot eH . 


oe R~-R’ => 0.64 ft. 


j that no error has beeu 
It is readily seen ae : t 


the circular 


radius of 
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by locating parties as and the strain at every panel of the first will be 
e 30 meters back sight has been found to be of | the same as at every other panel of the second. 


no inconvenience whatever, having laid out long | The only difference is that in the long panel the 
tangents, with this back sight, with extreme ac- | strain is uniform over the whole panel, and in the 


curacy. W.H. Fry. | short panels it is composed of twoincrements, one 
—— of which is added in what would be the middle of 
NEW GEOLOGICAL DEVELOPMENTS. 


| the long panel. 
Fossi STATION, Oregon Short Line Railway, | _ Now, as I believe that no practice and theory of 
Via Granger, Wyoming eae 
Feb, 20, 1882. 


ies as well as for track centers, and | 
| 


this kind grows up among practical men without 
| some g reason, the subject being recalled to my 
| attention lately, I looked into it a little and I be- 
lieve the true reason for the difference in practice 
which they find between long and short els is 
through a vein 30 feet thick, and as yet but | Simply in the added girder strain. The floor sys- 
ittle is known by boring or shafts. The coal is | tem in a Howe bridge being distributed over the | 
now coking, but of a bright luster, and decrepi-| Whole _— length of bottom chord by floor beams | 
tates on heat being applied or by exposure. This | (instead of concentrated at panel points as is the 
is 7,200 ft. above sea level, and is known as | general practice in iron), of course the girder strain 

’ Pass, after the first engineer who ran a 19 chord, additional to chord strain proper, in-| 
line The range is the Wahsatch, and here | creases in a much larger ratio than directly with | 
are the most remarkable deposits of fish, oyster | length of panel, and it is just there that I think 

shells, cocoanuts, palm leaves and the mixed veg- | the “‘ milk in the cocoanut” is secreted. 

etation of different climates. No careful investi- 


EpItoR ENGINEERING NEws : 
Sir: At the place we are now there are im- 
mense deposits of coal. The tunnel on the line 





gation has yet been made, and great discoveries 
may be made of remains of past seas. Fish are 
found here in the strata, perfect remains of dif- 
ferent sizes, from 2in. to 22 in. long. I would 
like you to have some of these specimens. 

Yours truly, James M. HamMILton. 


DANGERS OF SEWAGE AIR. 
PHILADELPHIA, March 5, 1882. 
EDITOR ENGINEERING NEws : 

On page 78 in your last issue, in referring to the 
sewage farm near Paris, in the midst of which a 
village has — sprung up, you say: What 
significance is to be attached to this fact in an 
atmosphere reeking with foul odors ? 

As some of your readers may be misled by this 
question, as to true facts, I would like to state that 
the atmosphere iu the village does not at all reek 
with foul odors. In fact, when driving over the 
fields themselves, strong odors are rarely noticed. 
A well managed sewage farm that has been pro 
erly laid out is not such a great nuisance as might 
he supposed, Only when carelessly managed or 
when sewage is stored in tanks does a farm become 
very offensive. The reason for the forming of a 
village was the enormous increase in the produc- 
tiveness of the soil, since sewage is applied for ir- 
rigation, which fact has attracted a number of 


armers. 

Regarding the effect of sewage exhalations on 
health, there is yet much uncertainty. Two 
— however, seem to be gaining acceptance : 

irst—The injurious elements of sewage are either 
poisonous gases, which may act debilitating on 
the system, or they are specific germs, which, 
when entering the lungs or stomach, may produce 
a zymotic disease. Unless we no we to seize 
upon such germs in some way, or inhale sufficiently 
concentrated gases, no injury would be done. 
Secondly—There is hardly a doubt that both of 
these effects may be annulled, at least to a very 
great extent, by accommodation. The sick rate 
and death rate amung the persons engaged in 
cleaning out sewers and managing sewage farms 
is, as far as I have been able to find out, below the 
average rate in cities, The most offensive duties 
are perhaps those of cleaning the screens in front 
of sewage pumps, which need constant attention 
on account of a possible sudden obstruction. The 
men-engaged at this business at one of the London 
pumps told me that they considered the position 
agood one, and that there had been nearly one 
hundred applicants during a recent vacancy. One 
man had been there sixteen years, and never 
been sick, save once with nausea and headache. 
He was robust-looking and in excellent health. 
The men work twelve-hour shifts, one week during 
the day, the other during the night. Their wages 
are 26 shillings or $6.50 per week. Yours truly, ; 

RUDOLPH HERING, 


BRIDGE STRESSES, 
SPRINGFIELD, Mass., Feb. 25, 1882. 
EpiItoR ENGINEERING NEWS: 
Probably many of your readers, who, like the 
writer, have a good deal of intercourse with 
old school of practical H truss oun 
of them 


owe 
some 
most universal that 
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All this may be nothing but an old story to man 
of your readers, but being new to me I give it for 
what it is worth. 
| Another little point on which I should like the 
| opinion of some of your professional readers : 
| Indesigning an iron bridge fora certain railroad, 
la rive Warren girder, say 50 ft. long, 10 ft. 
| panels, with supended oak floor beams 16 in. 





| apart, the specifications required area for girder | 


The, 
bottom chord was made of two 10%4-in. channel | 


strain, besides net area for chord strain. 
bars, placed vertically, with vertical plates added | 
for requisite area toward the center. Now, 
I figured itin this way. Provide in net area of 
channels and plates fur the chord strain. Now| 
the girder strain is compression above neutral axis | 
|of chord (which simply goes to counteract so_ 
much of the tensile chord strain) and tension be- 
low neutral axis, added to chord tension. Pro- 
vide for this by riveting plate, say 4 < 14, horizon- 
tally under lower flange of channel of net area’ 
sufficient for girder tension. 
| The rail company’s engineer would not ac-' 
cept this; but required, first, channels sufficient to | 
act as girders independently; then plates to meet 
total chord strain without reckoning channels at. 
all, Of course he was within his right in requir- | 
ing perfect safety for his company, if he had any | 
doubts; but, as a professional question, if you 
were figuring down to the last pound of iron, am | 
Lright or wrong? Truly yours, 
. H. BURRALL, C. E. 


THE STANDARD METRIC CHAIN. 
Boston, March 7, 1882. 
EDITOR ENGINEERING NEWS: 

A description of the method of applying the | 
metric system to the stationing of a railroad, or 
other similar work, will be an appropriate conclu- | 
— to the series of articles bearing the above | 
title. 

For the elementary purposes of engineering and | 
land surveying it is customary to set stakes at! 
every change in alignment and at every notice- | 
able change in the surface of the ground. During | 
the primitive days of the profession, before the | 
wonderful development of the systems of canals | 
and railways that has occurred — the past | 
century, this was the prevailing method. 

Each stake was marked with some desi 


ing 


letter or number, which was recorded in the note| 


book in a column headed “ stations,” a term which 
at that time merely signified a 


the purposes of the survey. 


another, which was measured with the Gunter) 
chain of 66 ft. PO if meters), an implement used 
in common by land survéyors and civil engineers | 


in the early days of the profession. The distances | 


between stations were pes irregular and arbi- | 


trary, being determined sole’ 
hical 


methods caused by the rapid extension of th 


way systems eee of this country was | 


oO 

the introduction 
stations at short 
greatly 


of the practice of 

— ee interv 
ui 

se 


ing the 
, thereby 


measure, and 
EE OO eo See eee 

length was chosen, not on account of 
intrinsic superiority 


7 , her portion 
point occupied for | *°Y 

In another column | We 
was recorded the distance from one station to} 


y by accidental topo- | had in dekameters by a single subtraction, and 


grap features. 
One of the earliest improvements in ss ' 
e raul- | 


features. 
bor of the subsequent com- 


and 
the | turned 
of a measure of that absolute on his 
cea centre to centre 


val given by a chain of 100 ft., which was used 
as the unit of stationing. ’ 

A station 100 ft. in length being only adapted to 
a comparatively smooth surface, shorter intervals 
are required in an undulating or rough country. 
On such ground, which forms the larger portion 
of the surface upon which engineering surveys are 
conducted, the stakes are often set at intervals of 
50 or 25 ft., being numbered fractionally in terms 
of the station of 100 ft., and recorded in the same 
manner. 

If, on the contrary, the length chosen for the 
unit of stationing n one suitable for a 
rough sarface, then the intervals between stakes 
on rough, undulating or smooth ground could all 
have been marked and recorded in whole numbers, 
or multiples of the unit of stationing, thus avoid- 
ing the use of fractional stations or sub-stations, 
except for the location of fixed objects, or in cross- 
sectioning excessively rough ground and simplify- 
ing the records and the marking of the stakes. 

The metne system gives us a unit, the dekam- 


y | eter, well adapted for this purpose. 


To obtain clear ideas upon this subject, let us, in 
imagination, supply ourselves with a dekameter 
chain, and run a straight line, of say five kilom- 
eters, over a diversified country, setting stakes 
at every dekameter end, numbering them consecu- 
tively from 1 to 500. 

The initial point being marked zero, these num- 
bers will indicate the distance to each stake in 
dekameters. ; 

Upon inspecting this line of stakes we perceive 
that a survey based upon it will be of extreme 
accuracy, but will require a corresponding amount 
of labor. 

We find the degree of accuracy is ada to 
ground of a rough and rocky character. e will 
suppose the first kilometer of our line to be of 
this description, and aside from the introduction 
of a few stakes to reduce the interval to half a 
dekameter where the surface is exceedingly 
rough, no change is required on this part of the 


| line. 


The stakes on this section wil! therefore retain 
the original numbering. 

After the first kilometer, we may assume that 
the character of the country changes, becoming 
undulating until it reaches some flat alluvial 
ground in a river valley. 

Here we find that our survey will exceed the 
accuracy demanded, and we direct the axemen to 


‘remove every other stake, leaving only those 


marked with even numbers. ; 

This increases the interval between the stations 
to 2 dekameters, and brings the amount of work 
required in this part of the survey within reason- 
able limits. : 

The stakes remaining upon this second section 
of the line are ea with the even numbers of 
the original series, as 122, 124, 126, etc. 

Upon reaching the river valley, we find that 
the length of the station may be again increased 
without impairing the accuracy of the survey; and 
we again direct the axemen to remove every 
other stake, increasing the interval to 4 dekame- 
ters. The stakes on this third section will be 
marked with every fourth number, as 320, 324, 
328, etc. ie 

A review of our experimental line, as it is now 
staked, shows that a survey can be conducted 


| more rapidly by means of a double dekameter chain 


than by means of the dekameter which we have 
used, and which proves to be adapted only to the 
of the line. 

have here another illustration of the adapt- 
ability of the metric system to different kinds of 
work. Stations are provided for the various sur- 
faces met with, suitable to the character of each. 
The numbering of the stakes and the record of 
the stations can be kept in whole numbers, with 
very few exceptions. e distance between con- 
secutive stakes, or between distant stakes, may be 


may be had oe or unit by seoteoss 
changing the dec point. m pre 
surveys greater distances may used between 
the stakes without losing any of these valuable 
CHARLES H. Sway, C. E., 
Chairman Committee on Manufactures American 


Metric Bureau. 
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still further reduced in numbers. A change, how- | What use may be made of the introduction of 
ever, apparently came over the dream of the man- | such a bill as the one above mentioned by the 
agement as it ame expedient to float tunnel | manipulators of the various. political deals which 
ae for it was duly announced in are so rife just now, it is impossible for us to say, 





the daily and class journals that a well-known | but we do know that the inception of the project 
GRO, H. FROBT.............- Saneeeee. civil engineer, a member of the American Society, | had no political significance whatever, and no pecu- 
Teteand Maidan Mew York Clty. then in Europe, and an e in the use of com- | niary one bey: the fact that the want of pure 


pressed air in making deep foundations and in the | water in the cities on the Hudson River, in- 
construction of difficult engineering work, had | cluding the eity of New York, would render a 
been engaged to take charge of tunnel as | scheme for supplying them all from a single source, 
Chief Engineer, Under that management, with | if feasible within reasonable limits of cost, sufti- 
able assistants, the tunnel has been constructed for ciently remunerative. 
a year past, until recently it was announcedina| We know nothing whatever of the personnel 
daily journal that this Chief Engineer had re- of this Hudson Valley Aqueduct Company— 
signed, which we have good reason to believe is a| know nothing of its organization, but are ac- 
fact, and it is an open secret that it was because | quainted with the engineer who was selected 
he very properly would not be figure-head only to| to make the examinations, surveys and esti- 
shoulder the possible consequences of the Haskin | mates, the results of which we presume were 
style of engineering. If we mistake not, there is | sufficiently satisfactory to justify the forma- 
now an opportunity to buy some Hudson River| tion of the company and their application to 
Tunnel stock; before any simple-minded and | the Legislature for the powers requisite to the 
trusting investor exchanges his greenbacks for | realization of the project, 
such he would do well to take a stroll to the New| The engineer is a hydraulician of more than 
York caisson and study the possibilities of the | average standing in his profession, having more 
present method of opening that end of}|thana merely local ee and known by 
the tunnel; then go over to New Jersey | name, at least, to most of his profession through- 
and passing through the scene of the ‘recent un-/| out the country. In an interview with him a 
pleasantness” at that end, and being ‘‘locked”| month or two since, while the work of examina- 
through to the present field of operations, let him | tion was in progress, and before any steps had 
but use his eyes and common sense in his investi- | been taken to secure the aid of the Legislature, the 
gation of ‘‘ practical” engineering. Our reporter | features of the proposed work were expiained to 
given elsewhere a description of what he saw;| usin general, with sufficient detail as to justify 
he has not told half the story of what he saw and | us in the belief of its entire practicability, and at 
heard, and his diagram but imperfectly illustrates | a cost by no means disproportioned to the benefits 
the condition of affairs in the big hole now being | to be antici " 
excavated through the river mud. Imagine a sec- The project in brief is as follows: 
tion of the roof of a great tunnel in such ‘“‘silt”| A dam is to be constructed over the Hud- 
or soft mud as came pouring down on the doomed |son River above Glens’ Falls, say 70 ft. in 
fellows that were caged in there over a year ago, height, and where the flow line will be cir- 
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CONTENTS. actually built as shown by the diagram, with one|cumscribed within comparativel narrow 

irom end down about 18 in., a large crevice at lower | limits by the precipitous character of the shore 

Page. __ Page. | end stopped up for the time being with pieces of | line of the river. The reservuir created this 

Preeree of She Werk ca 1 Seems Supp trom _ | boards to prevent the mud from coming in; if any | dam is to be connected by canal witha from 
nel (Jilustrated).... ... 77 e George.... . ... accident hep ns to the air-compressing apparatus, | Lake George, the latter by a tunnel through the 
Recent Inventions........ 77| East River Bridge... .. 81] who can tell what would be the consequences, es-| dividing ridge. This will render Lake George a 
Relative Non-Conductivity 77) Tehuantepec Ship Rail- | | pecially as there is only one air-lock provided for | storage reservoir for the waters of the upper Hud- 
are. Utius- Personai..|........ ...... 81] egress, although the engineers have protested | son and Schroon rivers, draining some 3,000 square 
ees Ls... 7g | ENatvzers’ Soctetiss: against such parsimony, and have not only ive miles of the Adirondack region, and, by an open 
New Geological Develop- Ligerpool Engineering || tested but put it on record, so that they s canal, taking favorable ground on the east of the 


y. 
Dangers of Sewer Air... 79 | Freuch Architects’ Fees.. 81 


not be held accountable in case of future mishaps. Hudson River, convey some seven or eight hun- 
The | Standard Metric ew Bridges (I/lus- 


Asa i tong of civil engineering, and believing in | dred millionsof gallons of water daily down the 
82/ the ability of American civil engineers to take | valley, to be distributed to the various cities on 
hold of such an undertaking as the Hudson River | its banks as may be desired, leaving a surplus of 
Tunnel, and with the least possible expense carry-| several hundred milhons of galions daily for the 
ing it through. to successful completion, and in| city of New York. The country offers no impedi- 
view of the inevitable odium that would, for a|ment to modern engineering enterprise. The 
~| time, be brought against the profession in case of | grade is favorable and the admit of cross- 
its failure, even though civil engi were not | ing by a system of iron pipes, extent of which 
responsible for such, and in view o nS will depend upon the demand for water. The 
life and the exposure to painful disease, under the} supply of water is of undoubted purity, without 
present conditions of the Hudson River Tunnel, we | any possibility of contamination in its source for 
enter our protest to its present engineering man- | generations tocome, if ever, and the supply unfail- 
agement and we wish to declare an opinion now | ing to the extent named. 


that money is being wasted and human life is un- i will h 
maceniantly tponet The precise length depend upon whether 


by the present method of con- heme embraces ly direct to th ; 
struction, and we furthermore believe that under “Ss ccna head Pi itedetion Sean, 


New Ideas in Building... 79 | The History and Statistics 
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NOTICES OF MEETINGS. 

Tae American Water-Worxs Association.—The second 
annual meeting of the American Water-Works Association 
will be held in the City Hall, Columbus, O., on Tuesday, 
March 14, 1882. J. H. Decker, Secretary. 





“RULE OF THUMB’ ENGINEERING. 





‘Lam not a scientific engineer but a practical one; for 








gaged : oa tion, or whether 
Erremprens | Deze teen enanged Se cabrece ity mining! the present method it will never be completed. | the termination would be in the present Croton 
d; although I have been in caissons before, yet the _~ Lake, thus increasing the quantity of water only, 
LOW NON of Porthos te wit Compressed air. I] WATER SUPPLY FROM LAKE GEORGE. | and in the head in the lower part of the 
rasped such inatters as a whole, I believe that the study city by an ent supply direct to that local- 
Of mathematics in that kind of work hasa tendency todwart| A bill was introduced by Senator Nelson in the| ity. Neither the working head in the city nor the . 


the mind rather than enlighten it; pe all my life I have 
been going contrary to the advice of eers. soe con's 
asarule study anything practically, and all the 

they study advance are upset in practice. I never saw 


N. Y. Legislature Feb. 4, authorizing the construc- | distance to Lake George as determined by the 
tion of the New York and Hudson Valley Aque-| survey can we give with precision, but understand 
duct, from the Upper Hudson to the City of New | that to deliver 700,000,000 into the ci 


, GUU, ity 
any two engineers yet who would agree on any point. Mr.| York, with a canital of $50,000,000 ; and the paper | daily, or its equivalent, can be effected at an esti- 
ROR at eeyond £0, + Sak ete a from which we take the notice, afterexplaining the | mated cost of between thirty-five and forty 


at 

en! a 

= work. I eS So until it either 

‘alls entirely or it is opened to the public. This ac- 

cident may teach the men in the future to be more cautious, 

and, therefore, in the future there will be fewer chances of a 
repetition of this experience. 


If I were building a railroad (or tunnel) of which there 
were a dozen d I think I id take the fool 


of the dozen and let him follow PE. D. C, Haskin, 
President and Chief Engineer (?) Hi 
Sore the Coroner's Jury, Sept. 29, 1880. 

One of the greatest engineering works of the 
present time is the tunnel which is being driven 
under the Hudson River, in front of this city, for 
the purpose of bringing the railway traffic, now 
peri x wee, bs Jersey City, into the business cen- 
ter of New York. After years of litigation in the 
courts, the tunnel construction was finally com- 
menced about two years ago, with Mr. D.-C. Has- 
kin (whose autobiography is given above) as the 


object of the bill, to be “‘ the supplying New York | millions of dollars, the distance being a little over 
City and the other cities of the Hudson River Val- | 200 miles. Of course this means . as this city 
ley with pure water from Lake George,” adds, ‘That 
the project seems too utterly visionary for prac-| maximum, the remaining 400,000,000 can be used 
tical men to treat it with patience, and there is | at intermediate points in the valley. 

little doubt that it can be turned into a piece of| As before stated, there is nothing so ‘utterly 
River Tunnel, be-| Very discreditable and damaging jobbery ; and oo in the seheme as to forbid its being en- 
this scheme will bear watching.” . c 

Without reference to any political complexion | cost di ° 

which it may assume in any case, we surely are | decided to deliver the water into Croton Lake, the 
justified in remarking that it may be a question | cheapest project, a new will still be re- 
what bill. before the Legislature of this State may | quired from the city to the lake. If, on the con- 
not be used for jobbery? And we can scarcely | trary, the design be to deliver the water into the 
imagine a bill drawn to promote any interest (and | city witha working head of 200 ft. for extension 
no bill would be likely to be drawn devoid of in- | of man’ as we are assured the levels will 
terest to some one or more) that, in its progress | permit, there in that event, be no further 
through the two houses of the Legislature, will | need of a new aqueduct, and the city has nothing 


leading spirit, Compressed air and an uncon-|not only bear, but absolutel uire, watch- | to spend, as the en contemplates the con- 
cealed contempt for’ civil engineers and their|ing, and that pretty aly, a times are, | struction of the work by private means, Whethe 

methods are Mr. Haskin’s hobbies. He did for a| and we did not suppose that any member of the | the present pipe stand this in- 
while employ a civil engineer by the hour to give | press of this State, or indeed of any other State, | creased pressure, we are not at prepared to 
lines, grades, etc., but to the theories or advice of the 


should regard it as a sine qua non that, as an ante- | say, and how far with the present temper of 
this employé he “paid no attention.” One day|cedent to the passage of any bill through the| Legislature, in reference to the government of the 
Mr. Haskin’s tunnel caved in and drowned a lot of | Legislature, the abstract merits of the bill should | city, this project may be used to antagonize that 
poor fellows—an unlucky incident in the history | beso apparent that all who read may understand | of the proposed new and reservoir below 
of the tunnel, but one which was of use, inasmuch | them. It will be an era of which few of us will | the Croton Lake, it is for any 

as it would “teach the men in the future to be/ see the advent when this — is a recognized | anticipate. That the esi ne wo Bieme had 
more cautious.” Jersey justice said ‘‘ nobody |one in New York legislation, and, therefore, we | in view originally, and in the 
was to blame,” and after digging out the|are not altogether su that the journal 

dead men and débris and spanned the yearly | which we are indebted for the notice should 
salaries of several first-c engineers in 

repairing damages, the big bore was once more 


slow to believe that what it did not at a glance | poses, 
mean- 
started, with the former small engineering force 


perceive the uineness of, had a covert 
ing, in asbebaiee with its own 





| 
! 














Maron 11, 1882. ENGINEERING NEWS. 81 
to. : ? oo = — 
factor in the st le of o in itical | sion ‘‘ that if nature had vided a strait at the | ‘‘ Municipal Control of Streets and Buildings,” 

pew for the chad of a Pines it | Isthmus of Darien, still, the needs of a coasting | read at a previous meeting, tuok place: - 
will, if it possesses any inherent strength, be used | commerce would call for a communication being) The writer of the paper, in starting the discus- 


for this purpose, all experience points asinevitable. | opened between the Gulf of Mexico and the Pacific | sion, said the chief point was the necessity for a 


ee 
EAST RIVER BRIDGE. 


A meeting of the Board of Trustees of this work 





took place on the 6th inst., and some important | pec, her voyage will be 1,250 miles shorter than if 
The method of the | she c 
future traffic of the bridge known as the circulat-| York bound for the same destination, crosses the 
ing system was adopted. This method consists in | Isthmus of Tehuantepec, her voyage will be 750 | 


business was transacted 


the 


| coast in the interest of American commerce and | 


not dominated by foreign guns.” 

It is well known that if a vessel leaving the 
mouth of the Mississippi River, bound for Califor- | 
nia or the East, crosses the isthmus at Tebuante- | 


at Panama. If a vessel leaving New 





tion of an endless rope in constant mo-| miles shorter than by way of Nicaragua, and 1,250 


general Building Act. This necessity arose from 
the great number of different statutes and bye- 
laws. Mr. Boult had put the number at 2,000 ; but, 
considering that many towns had several sets of 
regulations on the subject, the number was prob- 
ably nearer 8,000. Manchester was worse off 
than Liverpool, as the local building regulations 
were not so efficient. A general Act would im- 
prove the state of things in each town, and induce 
uniformity throughout the country. If such a 


tion, driven by a steam engine located under the | miles shorter than by the way of Panama. As this; measure is expedient. what are the points with 


Brookly approach. The 


ger cars are pro-|large saving in distance chiefly affects the com-| which it ought to deal? The following seem to be 


vided with a means for seizing this rope, and the | merce of this country and Mexico, and not the | essential : 


of the cars becomes the _ 
At the termini the cars are switc 


ing across the roadways of the bridge, the termini | 


d of the rope. | commerce of Europe, it must be apparent that the | 
ed to the oppo-| location of a ship transit across the isthmus is of 
site track, and to obviate the difficulty of switch- | vital interest to the United States. 


That the project of Captain Eads is entirely | 


of the car tracks become gradually elevated on a/ feasible, the array of disinterested professional | 
higher platform than that of the ordinary traftic | talent enlisted in its support should be perfectly | 
at each end, by which, if need be, connection | convincing, and its location commends itself with | 
can be made with the elevated railroads. The | 


speed of the nger cars will be about 10 miles 
per hour, an it is estimated that 7,000 passengers 
can be transported each way in an hour. The 
time is again fixed for the opening of the bridge 
for traffic on the 3ist day of March, 1883. This 


date is so alarmingly near to the first of April that | stock of this com 


| 





— force to all with whom the American | 
eeling is paramount to any consideration of a/| 
mere private nature. The main features of the | 
Senate bill are as follows: A guarantee by the} 
United States of a dividend of 6 * cent. per | 
annum for 15 years on $50,000,000 of the capital | 
pany, the capital stock being | 


the public will be very likely to consider the an- | $75,000,000, and stipulates that the company shall 
nouncement as partaking faintly of the character | transport, gratis, for 99 years, the mails, war ves- 
of some of the previous ones—that is to say—a | sels, and all other property of the United States, Act suggested. For example: 


joke. 


is $1,250,000 in addition to what has already been 
expended, they may be slow to perceive precisely 
where the joke comes in. It is confidently 
asserted, however, that this will be the last call. 
We append the statement of the Chief Engineer 
as to the anticipated disposal of this amount, and 
which the Legislature will be called upon to 
authorize. 

Statement of the amount of money required 








for the completion of the bridge, February, 
1882 : 
L— cost of complet the brid 
and hes, as follows: Liatnitics on = 
standing contracts for material............... $565,322.32 
Esti cost of material uired for the 
of the bridge and approaches, 
other than that contracted for... ............ 114,670.60 
Salaries of officers and engineers, and cost of 
Was aace rick ds ay ide tpiecxes Se Ke bab enh eek: ne 
adda orn cust nets sincape ss0kue $797,625.89 
Cash on hand Feb. 1, 1882, and due from the 
cities, less liabilities for salaries and material —__ 
received in January........ ...... ... imeees $553,557.39 
Amount required for et seg of the bridge 
and approaches in addition to the money on 
a vin i cndbes 6 boss chasecag seanees 244,068.50 
—Estimated cost of elevated tracks and plat- 
forms at the ae cost of elevated plat- 
forms, ——— track arrangements, ropes, 
waiting rooms, ticket offices, etc.............. 268,908.00 
Cost of machinery, boilers, hauling ropes, etc. . 37,978.00 
Wied deivsiveds ives. sccincsdvaveees 12,000.00 
eal. aa b cok sc abecc ks cose) canctabans 132,000.00 
ty hee atibe see $450,886.00 
Ten per cent. for contingencies. 45,088.60 
a Wit... . $405,974.60 
Added by Transit Committee............... .. 100,000.00 
Total estimated cost of elevated tracks 
SN Sine) « sanedsetssasehevas $595,974.60 
TL— ed cost of fitting up warehouses ; 
under arches of the New York approach, 
conga. IOMOE. 5. vb ewe cccsecnnesnte 348,184.00 
IV.— of Jand in — a. ae o 
adjoining a perty, and agree: 
purchased by etrustecs.... Sena cehes 17,500.00 
SOA aA cis Sayings weber oedaves + 80s b $1,205,727.10 
Add for contingent expenses.................... 44,272.90 
GE OUI Fo veces Sn ieeses aleit coke $1,250,000.00 


W. A. Rogsiine, Chief Engineer. 


The treasurer’s report showed that up to the Ist 
of March the total receipts had been $13,543,947.19, 
and the total expenditures $13,496,393.74. 


TEHUANTEPEC SHIP RAILWAY. 


We note from a daily journal of the 4th inst. a 
communication from Washington that the Com- 
mittee of the Senate had reported favorably on the 
Ship Railway bill known as the Eads Ship Rail- 
way, and with some slight amendments recom- 
mended its passage. It seems that during the 
third session of the Forty-sixth Congress a special 








Hale tieee SIU 
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And when they learn that the amount of | and shall transport American merchant vessels for | 
money called for in order to this consummation | one-half the rates charged by the com 


y on| 
all the commerce except that of Mexico. It is fur- 
ther provided that for any advances made by our 
government under its guarantee the company is 
to give its bonds, payable in 15 years, without in- | 
terest, which bonds, in the event of their non-pay- 
ment at maturity, are to be receivable for tolls on 
any American vessel, with 10 per cent. added to! 
their face value. The 
the extent of $5,000,000 when 10 miles of the ship 
railway and the terminal works connected there- 
with shall have been completed and tested in the 
resence of government engineers by the safe 
portation of a loaded ship weighing 2,500 tons 
from the harbor to the terminus of the said 10- 
mile section and back again, at an average speed 
of six miles per hour. Another $5,000,000 is to be 
guaranteed when another 10-mile section, with 
the necessary terminal works, shall have been 
completed and tested at the other end of the rail- 
way. A commission of engineers, appointed by 
the President, is then to examine the intermediate 
portion of the route, and report whether or not 
the completion of the ship railway over it is _— 
ticable at a cost not exceeding $60,000,000. If the 
commission reports in the mative, the gov- 
ernment guarantee is to attach (for the remaining 
$40,000,000 of the $50,000,000 of stock to be guar- 
anteed) in accordance with the successive comple- 
tion of the intermediate sections of the line. If 
the commission, however, reports in the negative, 
the bill provides that no further guarantee shall 
attach until a loaded ship weighing 4,000 tons shall 
have been safely transported over the entire line 
from ocean to ocean. The bill also provides that 
in determining the amount fur which the govern- 
— shall be liable under the guarantee, one-half 
o 


J revenues of the company shall be con- 
isdeved an nee profit. 





PERSONAL. 
Mr. 8S, B. REED, superintendent of construction 





000.00 | Of the Canada Pacific, has been appointed chief 


engineer in place of Gen. Rosser, resigned. 


CHIEF ENGINEER JOHN H. LonG, of the United 
States Navy, died on Thursday, the 2d, at his resi- 
dence in Astoria, aged 55 __ He was a native 
of England, and came tothis country while a boy 
and ee to R. Hoe & Co., machinists. 
He en the navy as third assistant engineer. 
Having resigned his position he the manu- 
facture of machinery. When the Rebellion broke 
out he again entered the navy as first assistant en- 

neer. He became chief engineer and served 
t ghout thewar. He was with Farragut in 
Mobile Bay, at the capture of New Orleans, and 
on the Mississippi, where, from e ure, he con- 
tracted the disease of which he died. He was the 





1. Levels, width and surface conformation of 
new streets. 
_ 2. The materials of walls and roofs of new build- 
ings, 

3. The thickness of walls of new buildings. 

4, The separation of buildings by party walls. 

5. The construction of chimneys and flues. 

6. The provision of open spaces in connection 
with dwelling-houses. 

7. The dimensions of rooms and windows of 
dwelling-houses. 
_ 8. Projections beyond the regular line of build- 
ings. 
o. Ruinous or dangerous buildings. 
There are other subjects hardly less important, 
which it is very desirable to treat .in the general 


1. Direction and position of streets. 

2. Coal-shoots, vaults and areas in streets. 

8. Foundations of domestic buildings. 

4. Damp-proof courses in houses. 

5. Limits of height of houses. 

6. Means of egress from large domestic and pub- 
lic buildings, including hotels. 

7. Warehouses for combustible goods, 

8. Strength of timbers in floors and roofs, 


guarantee is to attach to| As it is impossible to carry out regulations un- 


less they are precise, there must be details, clearly 
and positively stated. Very little should be left to 
the discretion of the Surveyor. In some matters, 
however, where rules cannot be laid down, the 
Surveyor must be a judge. Dangerous buildings 
form an example of this class of cases. 

As to the — whether public building sur- 
veyors should be allowed private practice, there 
appeared to be, outside the metropolis, a general 
opinion against such a course. 

On the whole, the following were fair questions 
for discussion : 

1, Is a general Building Act wanted? 

2. If so, what should be its main provisions? 

8. Should those provisions be expressed in gen- 
eral terms, or in detail ? 

4. Should the building surveyors devote their 
whole time to the public service 

Mr. Aldridge, President of the Liverpool Archi- 
tectural Society, and several members of this 
Society, took part in the discussion, which was of 
a very interesting character. 

A vote of thanks to Mr. Goldstraw for his 
attendance and information in reply to the dis- 
cussion wascarried unanimously. 

The Vice-President announced that the next 
meeting of the Society would be held on Wednes- 
day evening, March 1, when a paper by Mr. W. E. 
Mills, on the ‘‘ Ventilation of Dwelting-houses and 
Public Buildings,” would be read, 
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FRENCH ARCHITECTS’ FEES. 


An eons decision has lately been delivered 
by the La Gaarenes - a ae the 
Seine, w termines much-dispu t, 
whether the fee or honorarium, of an orikees 
should be reckoned on the limit price fixed before 
competition or on the amount of tender accepted 
M,. eix, architect, had been commissioned to 
prepare the plans of a house for M. Jacobi. Vari- 
ous contractors submitted tenders more or 
below the limit price, the reduction in one case 
amounting to over 35 cent. As a rule, in 
France, the construction of a building is not under- 
taken by one, but by several contractors, each 
taking his own particular branch, such as 
masonry, carpenter’s work, plumbing, etc. When 
the time for payment came, M. Bourdeix, to 
whom all accounts were submitted, settled with 


i of tatives author of a book on mechanical engineering, and | the contractors at the price of their tenders, but 

vortek he Bane ot Ge tethondam Railway. = was generally <r —— Government upon | claimed from M. Jacobh 5 per cent, on the original 
The to this scheme, so far as we | Special duty in that limit price (devis); This claim was con 

can judge, has arisen mainly from the friends of The owner paid into court 5 per cent. upon the 

what be regarded as projects. We do ’ sums actually disbursed. The Tribunal, however, 

not the testimony of a single professional ENGINEERS’ SOCIETIES. d that M. Bourdeix was entitled to percent- 

man, the qualifications w would! . —— age on the full devis, basing its nt on the 
influenced Cpeiom to any weight, which was not | LIVENSTITUTION, COLQUITT STREET. “| Considerably below the Liratt, more care and 

: ved ’ ; ly mit, more care super- 

wun ote of the above held on Wed-| to insure good t a - Thi decision 

Atam society on to y work. 
wise Seamhi, Pek. 15, 1882, Mr. Frank B. | will no doubt be as regulating fees, and 
interoceanic a a ae in . the , the will make a difference in the incomes 
- | dis on Mr. W. w’s paper on! of many French architects.—London Architect. 
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HIGHWAY BRIDGES. | those in whose charge new structures may come | practice and thorough familiarity with the differ 
|against reverting into one of the earliest errors in | ent of its manufacture. 
BY ALBERT F. HILL, C. E. | bridge-building, viz., short spans. — pier is all tests to which wrought iron can be sub- 
i Se re a a ae = simplest a a most easily a 
The rapid growth of lation in the United | often rapidly rising rivers streams - | plied ing. ile it furnishes no indi- 
States, e sth at e opening up of the | comes a matter for serious consideration. Deep | cation rer en strep or relative uni- 
rich lands of the West, is steadily increasing the | 
demand for facilities of local inter-communica- | 
tion. Among these the highway bridge 
foremost in importance, and the great num- | S 
ber of this class of structures which are annually | 


3 i Fes oe o ‘ 
erected makes it imperative that the standard of 
requirements for their construction should be. 
brought up to the level of other important public | 
works. 
c A Zz M7 4 g 


Highway oe afford exceptional opportun- 
ities for the display of correct taste and ae 
ing ability—it is therefor to be regretted that the | 
country should be dotted all over as it were with | 
bridges that must be classed among the “lost op-. 
rtunities.” Architectural monstrosities of this | a 
ind are to be found in all our large cities, and 
the rural districts abound in absurdly designed, | 
wrétchedly constructed and hideously painted 
bridges. Cities and city parks contain many ex- 
amples of bridges, the construction of which 
though faultless and showing great engineering | 
skill and fine workmanship, are nevertheless from | 
the very excuse for their existence, viz., to con-| 
struct a decoration for nature, absurd-looking. 
The reasons for this state of affairs arc manifold. 
The principal one, though, is probably to be found | 
in the fact that in most instances the men upon 
whom the letting and the award of work for high- | 
way bridges devolves have duties imposed up- | 
onthem for which their early training has not pre- 
them. Inthis may also be found the reason , 
or their frequently selecting engineers, who have | - 
neither experience nor education, solely because | 
their services—such as they are—can be obtained , 
cheaply, quite oblivious of the fact that such men 
can and will throw away money and insure to 
them wretchedly constructed work. On the other | 
hand, it raust be admitted that neither bridge com- 
mittees nor their engineers are manne as much to 
‘blame for this as the deplorable lack of proper 
legislation bearing upon the construction of public 
works. The committees’ hands are tied in most, 
cases, not so much by want of funds as by want 
of authority to use funds for the employment of | 
experts. And thus it often happens that able and 
cient county . surveyors find themselves 
charged with duties in the supervision of iron | 
construction for which they are utterly unfit. | 
There is nothing derogatory to them in this. The 
vast field covered by engineering science compels 
eur best talent to become specialists, as is the case , 
in any other profession. 
ee eee is a specialty ; and unless | 
adopted as such an engineer will probably find it 
exceedingly difficult to keep up with the rapid and 
magnificent strides of this noble art, aside from | 
the impossibility of becoming a competent judge 
of material and workmanship without long and | 
patient ‘‘shop-practice.” It may, therefore, be 
readily imagined how easily both committees arid 
engineers become the prey of some third-rate—or | 
ibly no rate—concern, who offers them the 
‘‘ lowest bids,” and of course also the poorest work, 
Attention has thus far been called to the charac- | 
teristic defects to be found in highway bridges, | 
and from these it is evident that what is chiefly 
wanted is a wider dissemination of knowledge of 
of the structural qualities of the materials which | 
enter into their construction, as well as of the 
rudimentary elements of construction in general. 
In regard to wood and wooden brid, very | 
little need be said here. Knowledge of what good | 
timber is, and good _—— of carpenter's work, | 
is pretty general. If, therefore, a wooden bridge 
is properly designed and dimensioned by a compe- 
tent engiueer, there is no doubt that both mate- 
rial and workmanship can be safely entrusted to 
the supervision and inspection of ‘‘ the neighbor- | 
hood,” That so many of our wooden bridges are | 
short-lived and almost under constant repair is | 
not the fault of the material or workmanship so: 
much as of bad design. To this latter cause must | 
be assigned the foundation for the testimony 
given by several county engineers in the West a | 
ew years ago, that the average life of a wooden | 
bridge was not more than from 8 to 12 years. - 
This is singular evidence, considering that in | 
this country we can a to such bridges as the. 
Mohawk bridge at Schenectady, the Upper and | 
Lower Schuylkill bridges at Philadelphia, the Del-|  ~ 
aware bridge at Trenton, etc., etc., etc. x 
The average life of all these bridges is over 50! 
years. But then they were designed by eminent spans are the best guarantee for the maintenance 
engineers— were models of their kind of corstruc- of communication and the safety of the bridge. 
tion, and not merely the botchwork of a country — If but little need be said on subject of wood 
carpenter. : ‘ 3 _ _ inan article like the present, but little can be said 
1e age of wooden bridges is rapidly drawing on the subject of iron, beyond calling attention to 
to a close, however, in the well-settled parts of and impressing upon the mind of laymen the fact 
this country, and iron structures are taking their that iron is a material of infinite of quali- 
ials the one 


a 


foundations for abutments and piers and Jong |formity of the material, it is the best criterion of 


places, And since the cost of a bridge per lineal ties, and of all construction m 
foot of length increases with the length of the span, | most susceptible to treatment ; that to judge cor- 
and iron bridges are so much more ——— than rectly of its mechanical qualities from external 
wooden ones, it may be proper right here to warn appearances, fractures, etc., etc., requires long 
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TS sasunphayhaantinomaepeaees as 
blows. If by this process the bar de- for already. Let 
fine fiber -. aay. a . Ber pon _ armen a 
wing any aoe -like spots, it is qual- | the concent er consideration, then 
‘ty of fon: if it shows such or snaps off | wil) (@ — wp) = W, be the load we have still 
short during the process of bending, it ought not further to provide against. W’, will produce the 
to be allowed in a structure. test effect when at the center of the truss, and 

If a reliable testing machine is available for the | this effect will be equal to 


wp represent the amount of live 
inst per panel, and 2 one-half of 





purpose gdod bar iron ought to show on an aver- , 
age about 50,000 lbs. per sq. in. of ultimate tensile Wil 
strength, with an elongation of not less than 14¢ i c<Z 
in. per foot, and show a well drawn out and re-, f 5 
duced area of fracture. Angle and plate iron is | Take this amount from the strain scale, and erect 
usually from 10 to 15 per cent. weaker than bar- the vertical 
iron, and, therefore, a corresponding increase of w,l 
metal ought to be demanded in their use. Ch —-, 
Cast-iron is so unreliable a material that its use 4h 


in bridge construction ought not to be tolerated, | lay the same off on the vertical AA and above A, 
except for bearing blocks, washers and post caps; | divide this space into the same number of parts 
in short, in small pieces only and under compres- | AA’. and obtain the moment curve as 


. las 
sion exclusively. Good castings ought to have @ before, but above the horizontal AB, and the 
smooth and 


close-grained surface,and when broken verticals ad, de, eh and hi will represent the full 
should show a grayish, fine-grained fracture and ¢hord stresses in their respective panels. 
be free from sand and blow-holes. c To obtain the strains in the posts, braces, diago- 
Of equal importance with the quality of the , nals or counters, in short the web strains, we must 
material is the proper dimensioning of the parts remember that the shearing force at any point in 
of a bridge in accordance with the strainsto which ‘4 truss is greatest when the longer part of the 
they are liable to be subjected. This of course i8 spay into which this point divides the truss is fully 
a matter of calculation exclusively, and entirely joaded, and that therefere the shearing force is 
apart from the skill requisite for appropriately 
designing a bridge. Andright here let it be re- 
membered “‘ there is no royal road” either to re- . ; 
eae ae faithful Stade iene of the — uploaded and becomes a maximum for 
honest hard work must all be combined, and are ‘“ + 
the sine qua non of tangible results. Atthesame ~~ 5” ° 
time there is in the minds of many a good deal of 
fancied mystery surrounding the making of a 
strain-sheet. Now if a plain, simple and quick | 
method of getting at the salient stresses in a struc- k 
ture were placed at the disposal of those, who, not '*** 
being bridge engineers proper, have yet to decide 
upon the efficacy and correctness of bridge plans Connect the points b and r with C, and divide each 
submitted for their acceptance, this might be of bC and Cr into as many equal parts as there are 
some service to many. panels in the truss (here eight) and number these 
Presupposing a knowledge of the rudimentary | divisions consecutively from left to right: 1, 2, 3 
principles of algebra and mechanics, of the fact... .7; draw the lines 1—1....2—2....3—8....4—4 
that all forms of trussing are referable to the prin- ....7—7, and the intersections of the consecu- 
ciples of the lever, etc.; in short, presupposing tive lines, such as 1—1 with 2—2, 2—2 with 
that amount of knowledge with which any ele- 3—8, etc., will give points of the shearing 
mentary treatise will make the reader familiar— ‘curve at the middle of the corresponding panels, 
we may at once proceed with the work before us, | and the ordinates from AB to the pointse, f,g,k... 
viz., to find graphically the stresses of a given | will be the measure of the shearing stresses in 
truss. \these panels.. To provide now for the excess of 
The most common form of truss in highway | shear caused by concentrated loads take the quan- 
bridges, is that with parallel chords. We will | tity(«—wp)=W, from the strain scale, plot the 
therefore suppose a truss of the general form, same at Av and draw_the line #B, and since the 
abe....78, tohave been submitted for acceptance. | shearing strain is taken at the middle of the panel 


wl 


aminimum for ——,/. ¢., one-half the weight 
> 


i, e., one-half of the weight of the truss 


and the fullJoad. We now proceed as follows, 
namely: Again draw AB parallel and equal to ar, 
(oe +w)l ul 


Ab equal ——--- and Br equal ——. 
9 





© 
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Since the bending moment is greatest when the | move the point B to z and draw zy parallel to Bx. | 


value of the shearing force is least, and vice versa, |The lines ch, fe, gh, ki,....will then give the full 
the chord strains must be considered separately measure of the shearing stress in the correspond- 
from the web strains. All chord strains are hori- ing panels, cd being the tension in tie or compres- 
zontal strains, compression strains in the wee ae in the post cd,—/e, the tension in the tie or 
and tension strains in the lower chords, an - | compression in the post fe, and so on according to 
come maxima when the truss is fully loaded | whether we have vertical ties and diagonal braces 
throughout its whole length. Designating by w/in the truss, or vertical posts and diagonal ties. To 
one-half of the live load per lineal foot of brid | find the measure of the strain in the diagonals, be 
that on sidewalks included—and by w’ one-half,of | they braces or ties, draw lines like Kh parallel to 
the dead weight per lineal foot of bridge—floor | the diagonals. in the direction of their service, 
system, etc., included—and by / the length of the from the points k, g, /,e, and their lengths limited 
span, then will (w+w’)l=W represent the maxi- by the line zy will be the measure of the strain in 
maum load per truss. Designating further by h | them. The last point of the curve which lies above 
| the horizontal and to the right of C limits the dis- 
tance for which ceunters are required; in the 
diagram this is indicated by the vertical from the 
maximum stress at the centers of the chords. point i to the right of c. : 

To represent this graphically assume any con-| Having thus ascertained the salient strains of a 
venient scales for lineal and for strain measures— given truss—and the _of an article like the 
the larger the better, say 50 ft. to the inch for Present precludes the working out of details, etc., 
lineal, and 50,000 Ibs. to the inch for strain-meas- | &te.—the next step will be the comparison of the 
ure—draw AB by lineal measure equal to the | dimensions of the parts as stated in the bid, with 
length of the span ar, and Ci perpendicularly | the strains thus obtained. Attention can be called 

| here only to the most important facts. Remem- 
| ber always that different parts of a structure have 


the depth of the truss, then a the 


from the middle of AB and equal to ry by strain- 
t 

strains for the dif- | lighter service. To adhere rigidly to the rule that 

i ae “irom shall not be strained more than five tons in 

tension a four tons in compression per square 

‘inch of effective section,” is not only not wise, but 


ual part t Is i h 
Tretia ST nl cole otherwise, for in some parts more strain 


i. From iof the line Ci draw straight lines 


FE 


to the points of division thus obtained *, may be safely allowed and in others not nearly as 
and where ahaa straight lines are aes |much ought to be admitted. The erent Lea 
intersected by verticals ing to the panel- | porti a ee eae ae the 
ints dehi of the truss, obtain points of practice: For pa under tension w, In 
pare» Pe en Bears Reanim SP a OF Oe | bothtem chomis and ‘male diagoashs, 16,600 ien.; ia 


represents the amount of tension in hi and im and Counters and long ties not more than 8,000 Ibs. 
of -com ion in and ki of the truss, 
that portion of the £ eh, which lies between 


| in laterals, 12,000 Ibs. per square inch of effective 
' section. 

' Compression members, be they top chords or 
| posts, should invariably be demeniens 

AB and to either Gordon’s or Rankine’s 


Wi 


é 


g 
R 


| 
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| different service to perform, some heavier some | 


according | at 
formula—the latter voir 90 ft. 
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| the 2 penned semi-intrados be not more than 
14,000 Ibs. 


As regards details and connections, the greatest 
need for care is in the pins. Pins are almost in- 
variably made too small, their size guessed at, 
rather than calculated, for the pitiable reason that 
proper pin-calculations take almost as much time 
as the calculation of the rest of the truss. For 
flat bars the size of pins should not be less than 
diameter = .8 width of bar, and for square bars 
diameter — 1.75 the side of the square. Next to 
the pins the form of the head of eye-bars is 
of greatest importance. There should be at 
least one-half more metal through the head 
than in the body of the bar, and in front of the 
pin the same asin the bar. As regards riveting it 
should be borne in mind that the thinner the web 
the closer ought the rivets be set, and that ma- 
chine riveting is always better than hand riveting. 
Of the two great systems of bridges, the American 
or pin-connected bridge will mostly be found pre- 
ferable to the English system, or riveted truss. 
Economy of material, almost exact workmanship. 
rapidity of erection, and lesser cost for false-work 
are its chief recommendations. Considering that 
the quality of the joint is the most important cri- 

| terion of the workmanship in a bridge, and re- 
membering the influence cramped positions and 
weather must necessarily have upon a riveter, the 
machine-made bearing and connection will inva- 
_ riably be found to take precedence over the field- 
riveted work. 

Last. but not least, comes the floor system. Lack 
of attention to this important part of the struc- 
ture is not only the cause of great discomfort in 
the use of a bridge; but also often leads to ulti- 
mate failure and accident. A stiff floor-system is 
always a pretty sure indication of a well construct- 
ed bridge. 

Insist upon full provision being made against 
concentrated wheel-loads, and wherever possible 
adopt the compound riveted girder, in preference 
to the trussed rolled beam, as a floor-beam. 

a . 


THE HISTORY AND STATISTICS OF AMERI- 
CAN WATER-WORKS. 


BY J. JAMES R. CROES, M. AM. SOU, ©, 


E. 
Continued from page 75. 
CCXXVIII.—CONCORD, N. H. 

Concord, New Hampshire, in lat. 43° 15’ N., 

long. 71° 30° W.. is on both sides of the Merrimack 

| River, which is bordered by rich intervale lands, 

| bounded on the east by pine plains and on the west 
by rocky hills. 

Settled in 1725, it was incorporated as a city in 

, 1858. Water-works were built by the city in 1872 

| under the superintendence of James A. Weston, 

| C. E., taking the supply from Long Pond, or Pen- 
| nacook e, 3 miles from the city and from 37 to 
| 152 ft. above it. The area of the pond is 350 acres 
| and its water shed 3 square miles. An earth dam 
| with a stone heart wall 2 ft. wide at top and 31; 
ft. at bottom, 18 ft. high and 250 ft. long is built 
| across the outlet of Forge Pond 2,000 ft. below the 
original outlet of Long Pond. An elliptical brick 
conduit, 24 by 30 in., extends 1,950 ft. into the 
lake and conveys the water to the supply main of 
| wrought-iron and cement, 14 in. in diameter and 
' $14 miles long. Distribution is by 261{ miles of 
wrought-iron and cement pipe, with 107 fire hy- 
drants, 137 gates and 1,781 taps; 15 meters are 

‘used. Service pipe are of cement-lined wrought- 

iron pipe, and connections are made with tin-lined 
lead pipe. f 
The population in _ was 13,845, and the daily 


consumption 750,000 ons. 

The works have cost $365,000, The bonded debt 

is $350,000 at 6 per cent. The expenditures in 1981 

were, for maintenance, $2,298.84: for repairs and 

' extensions, $1,828.18; for interest, $21,000. The re- 
ceipts were $25,534.01. 

The works are managed by six Water Commis- 
sioners. John Kimball is President and William 
'M. Chase, Clerk. V. C. Hastings is the Supeintend - 
| ent. 


; CUXXIX.— PLYMOUTH, N. H. 
ire. in lat. 43° 45’ N., 
igewasset River, 


Plymouth, New Ham 
long. 71° 42’ oe is on the t : 
| which flows through a ru region o itic 
|reck. The town was sefiled in 1754. In 1881 

water-works were built by a private company. 
under the superintendence of W. F. Lan ; 
| The supply is taken from two small streams fed 
by springs with a water-shed of about fe 
fom ayen of An earth dam 13 ft. high and 8 ft. 
top impounds the water in a small reser- 
above the highest part of the —— 
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The capital stock of the com 
the works have cost about $25, 
The receipts are at present $1,500 per annum. 

W. F. Langdon is the Superintendent. 

CCXXX.—THREE RIVERS, 

Three Rivers, Canada, in lat. 46° 22’ N., long. | 

72° 31’ W., ison the river St. Le 


wrence, at i 


mouth of the St. Maurice, Settled about 1620, it | 


was ir rated asa city in 1857. 

Water-works were built by the dy 1875 under 
the superintendence of P. N. Robic and Henry 
Lor, taking the supply from the St. Lawrence and 
passing the water through 9 ft. of broken stone 
and coarse sand to a reservoir in the wharf on the 
riverfront. From this it is taken through an 8-in. 
wrought-iron pipe 120 ft. to a steam pump with 
12-in. steam cylinder and 7-in. pump of 24-in., | 
stroke, pumping directly into the mains, with 70 | 
lbs. ordinary pressure and 145 Ibs. fire pressure. | 
The distribution is by 14 miles of cast-iron pipe 
made in Scotland, of 9, 6 and 4 in. diameter, with 
5é fire hydrants, 36 gates and 1,700 taps. Two 
meters are in use. Lead service pipesare used. | 

The population in 1880 was 10,000, and the daily | 
consumption 150,000 gallons. 

The works have cost $125,000, which is the 
amount of bonded debt at 6 per cent. interest. The 
receipts to 1882 have been $70,000. 

In 1880 the expenses of maintenance were $12,- | 
000 and the receipts $14,000. 

O. Z. Hamel is the Superintendent. 


CCXXXI.—EUREKA. 

Eureka, Nevada, in lat. 39° 30’ N., long. 116° 10’ 
W., is in the Humboldt Mountain range. It was 
settled in 1864. Water-works were built in 1871 | 
by Maj. W. W. McCoy as a private enterprise. | 
The water of springs is collected in 6 tanks, hold- | 
ing 250,000 gallon-, and distributed by gravity 
through one mile of 6-in. cast-iron pipe, with 20 
fire hydrants, 80 gates and 700 taps. Ten meters 
are in use. 

The town pays $3,000 per annum for use of 
hydrants. rought-iron pipe is used for ser- 
vices, 

The population in 1880 was 5,000. The con- | 
sumption is not known. 

The works have cost $60,000. No further finan- | 
cial statements are given. 1 

George F. Bliss is the Superintendent. 


CCXXXII,—ALPENA. 

Alpena, Michigan, in lat. 45° N., long. 83° 20’ W., | 
is on Thunder Bay, Lake Huron, at the mouth of | 
Thunder Bay River. It was incor asa city 
in i871. Water-works were built by a private com- 
pany in 1879, taking the supply fromthe bay. An 
inlet crib of fine timbers, bolted together and filled 
with stone, was sunk in 16 ft. water, 1°¢ miles from 
shore. A 24-in. Wyckoff wooden pipe conveys the 
water from the crib to the pump well on the shore. 
Another pipe brings water to the well from a pond 
on Thunder Bay River. One Dixon duplex pump 
of 9-in. bore and 18-in. stroke, and 2 Holly rotary 
pumps, driven by 2 Leffell turbine wheels of 871¢ 
and 50-in. diameter, pump directly into the mains, 
with ordinary pressure of 40 Ibs. and fire pressure 
of 80 Ibs. 

The distribution pipes are Wyckoff’s wooden 
pipe of from 16-in. to 4-in. diameter; 91¢ miles 
are in use, with 80 fire hydrants and 370 taps. 

The population is about 5,000 and the daily con- 
sumption 405,000 gallons. This quantity is only 
pumped by keeping waste pipes open all the time 
to insure constant circulation in the y 

Some trouble was at first experien: with the 
long suction pipe to the crib. An air pump was 
attached to exhaust air which entered, and it! 
works successfully. 

No financial statistics are given. _ 
W. H. Johnson is Secretary of the company. 


CCXXXIII.— BETHEL. 

Bethel, Connecticut, in lat. 41° 26’ N., long. 738° | 
3’ W., is in a valley surrounded by high hills. It | 
was incorporated as a bo in 1848. Water- | 
works were built by the boroughin 1878, after) 

lans of W. B. Rider, C. E. An earth dam 200 ft. | 
fong and 20 ft. high, with a heart wall of rubble | 


i 


masonry, impounds a, small 


i 


| 73° 52’ W., is on the Mohawk River. It 


fire pressure of 110 lbs. 
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CCXXXIV.—SCHENECTADY. 
Schenectady, New York, in lat. 42° 50’ N., long. 


in 1765 and incorpo- 
a 

ater-works were built in 
1871 by a private company. A filter gallery, 100 
ft. long 9 ft. wide and 9 ft. high, below low-water 
mark in the Muhawk River and along its shore, 
ae a ec — brick and oe with 
gravel, furnishes clear water, at — 
of the river, when the yield is slightly torkia. ix 
Holly pumps of 10-in. bore and 14-in. stroke, 

ated by a Holly engine, force water directly into 
the mains, with an ordi \pressure of 50 Ibs., and 


Distribution is by 11 miles of wrought-iron and 
cement pipe, of 12-in. to 4-in. diameter, with 132 
fire hydrants, 56 500 taps and 20 meters. 
The city pays $71.88 per year for each hydrant. 

The population in 1880 was 13,675, the daily 
consumption was 1,000,000 gallons. 

No financial statistics are furnished. 

Charles Stanford, Jr., is Secretary of the com- 


pany. 
CCXXXV.—OWEN SOUND. ; 

Owen Sound, Canada, in lat. 44° 30’ N., long. 
81° 10' W., is at the head of Owen Sound, an arm 
of the Georgian Bay, on the eastern side cf Lake 
Huron. The town, which was settled in 1840 and 
incorporated in 1856, is in a valley half a mile 
wide and a mile and a half long, with hills 100 ft. 
high on three sides. TheSydenham River flows 
through the valley and the town. 

Water-works were built by private enterprise 
in 1880, after the plans of William Kennedy, Jr. 
A copious spring flowing out of the rock 24 miles 
from the town, and 177 ft. above it, is conveyed by 
6-in., 8-in. and 10-in cast-iron pipes to a reservoir 
in the town on a blue clay hill, 165 ft. above the 
main street. It is in excavation, lined with 
broken stone and washed gravel, and holds 1,000,- 
000 gallons. a 

Distribution is by 6 miles of cast-iron pipe of 
10-in. to 6-in. diameter, with 20 fire hydrants, 
8 gates and 175 taps. The town pays $50 per year 
foreach fire hydrant. Service pipes are princi- 
pally of lead, with some iron pipe for long dis- 
tances. The population is about 5,000, and the 
daily consumption in 1881 about 50,000 gallons. 

The works cost $35,000. The expenses of main- 
tenance are very small. The receipts are not fur- 
nished, The works are owned byS. J. Parker and 
R. Notter. The town has the right to buy the 
works in 1891, at a valuation. 


COXXXVI.—TITUSVILLE. 

Titusville, Pennsylvania, in lat. 41°37’ N, long. 79° 
43 W.. ison Oil k, on ground sloping gently 
to the south and surrounded by hills about 100 ft. 
—_— It was incorporated as‘a city in 1866. 

ater-works were built by the city in 1873, under 
the superintendence of M. E. Bassett. The supply 
is taken from two wells 16 ft. in diameter and 22 
ft. deep, dug in a gravel stratum near the creek. 
A Holly steam engine and _ deliver the water 
directly into the mains, with an ordinary pressure 
of 40 lbs., and fire pressure of 65 lbs. A new 
rotary pump was put in in 1880. Distribution is 
by 9 miles of cast-iron pipes, of from 15-in. to 4-in. 
diameter, and some 2-in. wrought iron. There are 
65 fire hydrants and 625 taps; 7 meters are in use. 
Service pipes are of wrought iron. The popula- 
tion in 1880 was 9,046 and the daily consumption 

904.000 gallons. 
he works cost $143,625. The interest, exten- 


in 1684, created a 
rated as a city in 1798. 


sions and maintenance have cost $165,224.95 to | Ric 


Dec. $1. 1881. eo — to that date have 
been $51,870.81. The bonded debt is $136,265, 


‘with interest at 8, 7,6, and 5 percent. The ex- 


penses of maintenance in 1881 were $9,(52.58, and 
the receipts $8,414.21 
S.C. Roof is the Secretary and G. W. Angier 
the Superintendent. 
CCXXXVII.—MIDDLETOWN, CONN. 
Middletown, Connecticut, in lat. 41° 33’ N., lng. 
72° 40’ W., is on the Connecticut d 


| River, on groun 
stream running rising from the river westward, 175 ft. in 34 mile. 


through a ravine, and forms a reservoir of 33 acres | It was settled in 1650 and ae a city in 
area and holding 84,000,000 gallons, 170 ft. above | 1784. Water-works were built by the city in 


the town and 113 miles distant from it. 

The outlet chamber is in three compartments, | 
the first containing 200 bushels of charcoal and the | 
second 100 lbs. of sponge, through which the water | 
is filtered and passes into the clear water division. | 
This filter is reported as working well. From the | 
chamber a 12-in. pipe conveys the water through | 
the dam, and then, reduced to 10 in., leads to the | 
town, about 2 miles. Distribution is by 344 miles. 


of cast-iron pipe of from 8 to 4-in. diameter, with | 
28 fire hydrants, 23 gates and 180 taps. Service | 
Ivanized iron. 
e population in 1880 was 2,721. The con-| 


pipes are of 


sumption is not known. 
The works have cost $28,000. The bonded debt 
is $25,000 at 6 per cent. interest. 


1866, after the plans and under the superin ce 
of George A. Bishop, C/E. An earth dam across 
a ravine impounds the dfainage of 14 square mile 
in a reservoir covering 76 acres:and averaging 10 
ft. indepth, 168 ft. above the main business street 
of the city, and 45 ft. above the highest residence 
district. For filtering the water, a double wall of 
brick, filled in with stone and gravel, was pro- 
vided. There is no way of cleaning this filter. and 
during the hot weather the water is better outside 
than in the filter. Distribution is by gi 
h 17% miles of The first 

was of wrought iron and cement. Later exten- 
sions are of castiron. ‘there are 85 hydrants, 100 
gates and 1,500 taps; 5 meters are used. Service 
pipes are of gal iron. The city pays from 

ydrants and $25 


The cost of maintenance in 1880 was $160 and | taxation $30 per year for double h 


the receipts $1,898. 
missioners, Eli W. Gilbert; one of the Commis- 


' for single ones. 
The works ose mane by three Water Com- | 


The population in 1880 was 11,781, and the daily 
consumption 750,000 gallons: 


Marcu 11, 1882 


Bonded det 
Expenses in 


in ' 
“Tie works are managed by a Board of Com 
missioners. John C. Broatch is the Secretary and 
Superintendent. 


CCXXXVIII.—NEW BRIGHTON, PA. ; 

New Brighton, Pennsylvania, in lat. 40° 44’ N., 
long. 80° 22’ W., on Beaver River, 3 miles from 
its junction with the Ohio River, is on three 
benches or terraces, each about 100 ft. high. It 
was settled about 1800. 

Water-works were constructed in 1880, by Joseph 
Flannery, for a private Seen taking the sup- 
ply from springs under the bed of the Beaver River, 
a cal or well being sunk and tightly en- 
cl to keep out the river water, and pumping 
by a Worthington duplex pump driven by water 
power into a reservoir 312 ft. ve the river. A 
steam pas built by Wilson, Snyder & Co. is 
used when water power is not available. The 
reservoir holds 1,000,000 gallons. 

Distribution is 10 miles of cast-iron pipe of 
from 10-in, to 3-in. diameter, with 51 fire hydrants, 
20 gates and 250 taps. Lead service pipe are used. 
The town. pays $50 each year for hydrants. 

The nm in 1 was 4,214. The con- 
sumption is not stated. 


The stock of the company is $50,000, and there 
is Aer debt of $25,000, bearing 6 per cent. in- 


te ‘ 

| Further financial statements are not furnished. 
R. E. Hoopes is the Treasurer and Superin- 

tendent. 

(TO BE CONTINUED.) 


The receipts of statistics, as follows, is acknowl- 
ed with thanks: 
rom Henry Scheld, statistics and water rates 
of the water-works of Yreka, California. From 
W. F. Langdon. agent, statistics and water rates 
of Plymouth, N. H., Aqueduct Co. From George 
P. Meneely, t, statistics and water rates of 
the water-works of West Troy, N. Y. From 
Jacob L. Kuehns, superintendent, statistics of 
water-works of York, nu. From George H. 
Lincoln, superintendent, statistics and water rates 
of the water-works of Big Rapids, Mich. From 
Jehn C. Broatch, secretary and Sepeintend- 
ent, statistics of the water-works of © letown, 
Conn. From the water commissioners, full set of 
reports, statistics and water rates ef the water- 
works of Concord, N. H. From M. V. B. Rowley, 
manager, statistics of water-works of Lyons, 
N. Y. From E. Hibbard, clerk of Water Co., 
statistics and water rates of the water-works of 
Schenectady, N. Y. From W. D. Middle- 
ton, superintendent, report for 1880, water 
rates of the water-works of Camden, N. J. 
From Caleb Lombard, general agent, statis- 
tics of the water-works of Chelsea, Mass. 
From S. J. Parker, statistics of the water-works of 
Owen Sound, Canada, From S. C. Roof, secretary, 
reports for 1879 and 1881, statistics and water rates 
of the water-works of Titusville,Pa. From P. 8. 
Williams, secretary, statistics of the water-works 
of. . Pa. From R. E. Hoopes, super- 
intendent, statistics and water rates of the water- 
works of New Brighton, Pa. From 8. D. Miller, 
superintendent, statistics and water rates of the 
water-works of Oil City, Pa. From Mark H. 
ichards, president of Gas & Water Co., statistics 
and water rates of the water-works of Pottstown, 
Pa. From F. F, Forbes, 
port of the water board of ne, Mass., for 
senibeny. {ek shemelemmaahimgn at as Games 
, an 0 
of the water-works of Columbus, O. 
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